This paper focuses on the operational drivers of labour productivity changes. We consider two sets of drivers: a) current working practices b) changes in working practices through management programs. The relationship between these two sets of drivers and productivity changes are analysed. We also investigate the importance of productivity growth by looking at the impact of labour productivity changes on business performance changes. Finally, the moderating effects of industry and country on the use of drivers of productivity changes are examined. Data from an international survey, IMSS-IV, are used for the analysis.
Introduction
Productivity is a key performance indicator in all levels of the economy, from the shop floor through business enterprises to the national economy. In the most general terms, it measures output relative to input. It is a core factor of economic growth (OECD, 2001 ) and an enabler of ensuring strategic advantage (Porter, 1980) .
Irrespective of the importance of productivity at both the macro and the micro level, there are very few studies that approach it from an operational perspective (Wacker et al. 2006 , Neely, 2005 . Because macro productivity is logically kind of an aggregate measure of micro productivity, there is a natural need to understand the relationship between the two.
To achieve this understanding, we believe that an important step can be made if we study those productivity drivers, which influence micro-(firm-) level productivity. According to our view, the most important drivers can be found at the operational level.
If we want to explain the relationships between various levels of productivity, we have to disclose very complex causes and effects. In this paper, we have chosen to study the following issues:
• What are the drivers of productivity at the operational level?
• What is the influence of labour productivity growth on company-level business success? • How do industry-and country-specific factors influence the effectiveness of various productivity drivers?
Literature review
There are several input resources in a transformation process: labour (at different levels of skills and experience) work on materials; machines operate unattended or facilitate labour's work; and they use energy, information, and other services to produce outputs. Among the types of input resources (labour, capital and intermediate, see OECD, 2001 ) labour work as well as applied resources. Although these programs primarily focus on quality, their side effect on labour productivity through better processes, resources and systems as well as through higher worker motivation can be dramatic (Siebers et al., 2008) . And as we already discussed, technology developments, such as automation and IT developments, can also have a positive impact on labour productivity (Pilat et al., 2002; and Brynjolfsson -Hitt, 2003) . There are papers that seek explanations for productivity differences through case studies. Hayes and Clark (1986) compared 12 factories in three companies. They identified the following factors that affect total factor productivity the most: i) capital investment (connected with labour learning), ii) waste reduction (due to less rejects), iii) reduction of work-in-process (due to faster product cycle times, or faster feedback about product failures) and iv) the reduction of confusion stemming from i-iii. These results can be easily connected to the manufacturing programs, such as technology development, lean production or quality improvement programs.
b.) The relationship between labour productivity growth and business growth is less clear (Siebers et al., 2008) . As total productivity growth means the use of fewer inputs compared to output, theoretically it can be an important factor in change in business success. We assume that labour productivity might be also a good predictor of business growth and leads to success in the long run. This is supported by Haltiwanger et al. (2008) who directly compared revenue-based productivity measures with measures of physical efficiency and found that they are highly correlated. This allows us to investigate the relationship between productivity and the business performance of the company. However, we cannot forget that an increase in internal productivity is only one side of business success. The other side is that how customers think about products might overrate the effect of productivity achievements. It is enough to think about the effect of the economic world crisis: we can be very productive and competitive if customers do not have money to pay for products or simply do not need it. Therefore, even if the productivity gains are clear, for example when implementing a lean program, its impact on business-level performance is fuzzy (Demeter et al., 2009 ). Nevertheless, depending on how some contingency factors (e.g. market dynamics, size, resource flexibility) work out, the relationship between productivity and business performance exits.
c.) Labour productivity can depend on several contingency factors; we will address country and industry effects here. Bartelsman et al. (2009) showed significant cross-country differences in firm characteristics. The average size of firms, for example, varied widely across sectors and countries. They found that new entrants in high-technology industries have a stronger contribution to productivity growth than new entrants in low-technology industries, leading to industrial differences between any observed countries. Nonetheless the authors also found that the differences between these two groups (firms in high-tech vs. low-tech industries) vary even more significantly across countries. Following this line of thought, there are several international surveys that aim to compare operations management practices and strategies in various countries. Among them, Wacker et al. (2006) studied productivity issues in 16 countries and found that the productivity of resources varies. In some countries, production labour was the most productive resource, whereas in others, non-production labour or capital was. It shows that the drivers of productivity can be very different in various countries. An important question is what kind of industries we investigate. In Wacker et al. (2006) , the small machine tool and non-fashion textile industries were used for the analysis, and researchers did not find significant differences between industries. Whybark (1997) also drew the conclusion that in the production area, country differences seem to be greater than industrial ones. He used the same classification of industries as Wacker (small machine tool and non-fashion textile) to make his statement. According to Pagell et al. (2005) , national culture is an important predictive factor of labour productivity. They examined how national culture (for example uncertainty avoidance or individuality, see Hofstede, 1980) affects some typical operations decisions, such as supplier per parts, or ratio of export. Based on these results country-wise differences seem to be more important than industry-wise differences.
The problem and the research model
Business productivity has always been in the forefront of interest from both a macro and a micro point of view, as can be seen from the above literature review. However, this interest has been greatly inherited by the spread of the concept of competitiveness. While productivity was previously a kind of "internal" matter of an economy or a firm and was examined first as part of the profitability measures, it has become one of the central factors of comparison of the performance of competitors under the ever-increasing competition of the end of the 20th century. Competitiveness became a keyword in government offices, boardrooms and job shops alike, and productivity appeared as a main enabler of achieving long-term competitiveness.
This well-known fact of a relationship between productivity and competitiveness has increased interest in exploring the relationship of productivity at different levels of the economy. As can be tracked in the literature cited above, the productivity of higher levels is mostly measured by the aggregates of productivity of lower entities: macro productivity comes from firm productivity, and firm productivity can be derived from process productivity within the firm, of course always considering the effects of both the entity-wise and the structural changes.
In this paper, we address this issue from the lowest level: we examine how starting out from operational level characteristics one can draw conclusions regarding business and countrylevel productivity. This bottom-up approach is rather novel, and we hope it leads to interesting conclusions.
Based on the literature review and the above reasoning, we formulate the following hypotheses:
H1: The impact of implemented operations improvement programs on labour productivity change is greater than the impact of actual working practices.
H2: Higher labour productivity change on the operational level leads to increased companylevel business performance.
H3: Industrial effects influence the effectiveness of labour productivity change drivers to a lesser extent than country-specific effects.
According to our research model (Figure 1 ), we first (H1) examine (i) actual working practices and (ii) implemented operations improvement programs as drivers of labour productivity change. Next, the relationship between labour productivity change and business performance change is analysed (H2). Finally, the context is examined to see to what extent the industry and/or the country (cultural, social, legal environment) affects (or more precisely related to) the drivers of labour productivity change. (H3). 
Survey data
We used IMSS (International Manufacturing Strategy Survey) data for our analyses. IMSS is a global network of researchers with the objective of studying international manufacturing strategies, their implementation and resulting performances in operations and related areas, such as supply chain management and new product development. IMSS was initiated by Chris Voss (London Business School, UK) and Per Lindberg (Chalmers University of Technology, Sweden) in 1992. Since that time, four rounds of the survey have been completed. IMSS data are collected by national research groups using a standard questionnaire developed by a panel of experts, exploiting the previous editions of the research. The questionnaire is translated, if needed, to local languages by OM professors. Although there is a suggested method of collecting data (focus on better companies, search companies by mail and/or phone, send out the questionnaire to contact person, one per company, usually a plant or manufacturing manager in printed form, follow up to help and inspire the contact person to fill in the questionnaire), it is up to the national research team to make decisions on this procedure. However, research teams have to provide data about the sampling procedure to the global network. For further details of the survey, see the summary book of IMSS-I (Lindberg et al., 1998) or some articles which used previous rounds of the survey (e.g., Frohlich and Westbrook, 2001; Acur et. al., 2003; Husseini and O'Brien, 2004; Laugen et al., 2005 , Cagliano et al., 2006 .
The IMSS-IV data bank, the one that we use in this paper, extends to 711 valid observations from 23 countries (mainly from Europe but also from all other continents but Africa) for the time period between 2005 February and 2006 March. Altogether, we sent out questionnaires to 4251 companies which means a response rate of 17% on valid answers.
In our paper, we use the data of 12 countries, where the number of observations is 30 or above. Table 1 contains the structure of the data. 
Operationalisation
Two sets of variables were used to find the drivers of labour productivity change. One group of variables relates to everyday working practices, such as team size, multi-skilling, training, incentives, suggestion systems, and autonomy. The other group contains management programs implemented in the last three years to improve manufacturing performance (1) (2) (3) (4) (5) . This latter group involves wider operational programs, which have an impact on how people work. Examples are streamlining, pull production, various quality programs, the use of IT and automation, and human-related programs. The full list of questions can be found in Appendix 1. Certainly, the two groups are not independent of each other. While management programs are usually for initiating change in operating systems, everyday working practices are the results of implemented programs. Therefore, management programs are more dynamic in nature.
We measured labour productivity change by comparing the current performance to that of three years ago. A five-point scale was used with the following content: 1 = deteriorated more than 10%; 2 = stayed about the same; 3 = improved by 10-30%; 4 = improved by 30-50%; 5 = improved by more than 50%.
Four variables were used for measuring business performance change: change in gross output, market share, return on sales, (ROS) and return on investment (ROI). The scale in each case was the same as for labour productivity change (see above).
Analysis and discussion

Drivers of labour productivity change
To find the drivers of labour productivity, we divided the sample into three groups on the basis of labour productivity change. Group 1 includes companies where managers reported more than 10% decrease or the same level of labour productivity in the last three years (1 or 2 on the scale). Group 2 contains companies where the change of labour productivity has moderately increased (score of 3). Group 3 consists of companies with high level of labour productivity change (4 or 5 scores). We compared the effects of everyday working practices (Appendix 2) and management programs (Appendix 3) on labour productivity for Group 1 and 3 (called low and high productivity companies).
The more intense use of teamwork (both functional and cross-functional), the higher level of training and the higher self-dependence are characteristic in dynamically improving (high productivity change) companies. Each of these practices refers to the higher autonomy and motivation of people who have the required knowledge. People want and are allowed and able to make changes to improve their own performance.
The rest of the working practices -workers involvement through suggestions, the use of incentives, multi-skilled workers and rotation -are not significantly different between the two groups. It can mean that these practices are not so important in increasing productivity or that they are not used heavily enough to have the same level of impact as former practices.
Suggestion systems as a part of lean management are difficult to implement in some countries (and in some companies) where the culture is very different from that in Japan. Also, incentives can have different effects on workers. They are negatively correlated with productivity change in the US (-0.382, p = 0.034), which means that it actually counters increases in productivity. Workers might understood that if they fasten their pace than next time that the faster pace would be the standard, leading them to have to work harder than ever to reach the same bonus. Hungarian data are also not very far from being significant, but the use of incentives seems to have a positive effect on productivity there. As the living standard is relatively low compared to developed countries, people can be motivated to work better if they can earn more. Anyway, the opposite directions of the US and Hungary findings suggest that the various practices can evoke quite different reactions from people. It also supports the remark by Millea and Fuess Jr. (2005) : incentives seem to be the result of productivity in the US, while they can be the drivers of productivity in Hungary.
Looking at management programs, the use of all but one program, technological integration, is significantly more characteristic for the high-productivity group. It means that companies usually use several management programs in parallel. If they try one program, they become hungry to implement other programs, and they have more and more knowledge on how to implement them.
The large differences between almost each management program between the two groups also mean that programs targeting changes can increase productivity more radically than the usual working practices themselves. On the one hand, this can be explained by considering that while working practices are established characteristics of companies, management programs cause more dynamic effects. Therefore, the former can have great influence on the level of productivity, while its change, which we examine, can be caused more by the latter. The method of work (static view, what we have now) is thus less relevant in higher productivity change than the management programs or changes themselves (dynamic view). The current method of work, even if it includes such practices as continuous improvement, can result in minor, incremental improvements. A radical increase in productivity usually requires more radical changes in everyday working practices. On the other hand, another explanation can also be valid. Operations improvement programs, due to their more complex effect on workers' work, such as the resources, the materials, the machines, the information they use, the different approaches they follow can impact labour productivity more than human-related programs alone. The changing conditions can motivate workers and lead to increased productivity. And if one change is followed by the next very soon, people learn that nothing is more stable than the change itself: their organisational resistance against change is reduced, and program implementations can be more successful.
On the basis of our results we can accept Hypothesis 1: the impact of management program implementations on labour productivity is larger than using up-to-date working practices.
Relationship between labour productivity change and business performance change
Productivity is an important factor of business success. If the amount of inputs decreases for the same level of output, that can mean a reduction in cost levels (if wages remain stable or increase more slowly than productivity). This automatically leads to a profit increase.
Looking at the data (Table 2) , we can see highly significant correlations between labour productivity changes and business performance changes. Companies with higher labour productivity could increase their business success as measured by sales, market share, ROS or ROI, or, alternatively, successful companies could invest in increasing labour productivity. Consequently, the relation between business performance improvement and labour productivity is more direct than the relationship between lean management and business performance (Demeter et al., 2009 ). The results can be seen in Table 3 . The most significant correlation is with the market share change, which suggests that labour productivity can provide an important source of market competitiveness, probably through price reductions. However, there might be an opposite relation as well: increased market share requires higher productivity from labour to satisfy the increased demand. Furthermore, larger volumes can have a positive impact on labour productivity through scale economies.
Each measures of business success change have high correlation, but they reflect different angles of company performances. We made a composite index of the four measures by calculating their average. (Cronbach's alpha is 0.79 for the four variables.) The correlation of this index with labour productivity is significant (see the last row in Table 2 ). Therefore, we can accept Hypothesis 2, that change in labour productivity is closely and positively related to change in business performance.
Country-wise and industry-wise differences
We used multidimensional scaling to see how country-and industry-wise differences are related to one another. Due to the complexity of the procedure and the overall results we obtained before for the relationship between labour productivity growth and its drivers, we focused our attention only on management programs. Multidimensional scaling is an explorative statistical tool. The main assumption behind the tool is the idea that every observation has an exact set of coordinates in space and more similar observations are closer to each other. When we use multidimensional scaling, we do not have to build a model or assume a causal relationship or test a hypothesis. We use the distances between the observations to create a map of them in a reduced space (usually in two or three dimensions) to reveal their hidden structure. The aim is similar to the objective of principal component analysis (Cox and Cox, 1994) . In our paper, we mapped the differences among countries and industries in two dimensions. Our objective was to identify which contingency factor causes larger differences in the efficiency of labour productivity drivers. As a starting point, we used the correlation matrices (see Appendices 4 and 5) . In case of the countries, separately for each country we calculated the correlations between labour productivity change and each management program. Our data matrix consisted of these country-specific correlations (i.e., in the rows, we had the countries, and, in the columns, the countries). Next, we used multidimensional scaling (ALSCAL method) with SPSS. The procedure was the same for industries. Figure 2 shows the result for the countries. The S-stress value is 0.1855, which represents an acceptable fit (values under 0.2 are acceptable). The RSQ (squared correlation) value is 0.82, which means that the resulting 2D map in Figure 2 explains 82% of the initial distances between the countries. According to the map, the countries are distributed more or less evenly along the two dimensions. Unfortunately, the multidimensional scaling does not tell us the exact meanings of the dimensions. The researcher has to figure them out by investigating the initial data thoroughly, but now we are just focusing on the distribution of the countries and the industries. Figure 3 shows the result for the industries. The S-stress value is 0.1451, which indicates an acceptable fit. The RSQ (squared correlation) value is 0.919; that is, the resulting 2D-map in Figure 3 explains 92% of the initial distances between the countries. According to the map, the industries are grouped together more tightly and are primarily different from each other along Dimension 2. The only exception is the Office industry, which lies far away from the others along Dimension 1. The distribution of countries and industries on the 2D maps is the first indirect evidence that country-wise differences are greater than industry-wise differences. Countries are spreading all over the four quadrants, while industries can be found in only two quadrants, if we do not count the outlier, the Office industry. A second indirect evidence comes from the values of the coordinates. If we compare the mean absolute values of both dimensions for countries and industries (i.e., if we sum up all the absolute values of the coordinates and calculate their average), we find that in the case of the countries the mean absolute value is 0.764. This value in the case of the industries is 0.724 (which drops to 0.535 without the Office industry). This also implies that industries are less scattered along the two dimensions than countries are, which indicates that differences among industries are smaller than among countries. We made some further analysis to uncover the reasons behind the differences and it seemed natural to start with the Office industry. We analysed the correlation matrix that served as the starting point for multidimensional scaling by focusing on correlations that are 1) quite strong, and 2) these correlations in the Office industry between labour productivity change and certain management programs are stronger than the same correlations in other industries. (We have to add here that the low number of observations in this industry resulted in no significant correlations between various programs and labour productivity change.) According to these criteria, the Office industry differs from the other industries in the following: i) process focus (r=-0.538; all other industrial correlations are positive); ii) machine productivity (r=0.724; the second strongest correlation is r = 0.344 in the Automotive industry); iii) automation (r=0.567; the second strongest correlation is r = 0.254 in the Electronic industry); iv) delegation and training (r=0.682, the second strongest correlation is r = 0.263 in the Electronic industry); v) continuous improvement (r=0.750, the second strongest correlation is r = 0.543 in the Other vehicle industry). This means that for the Office industry, machine productivity, automation, delegation and continuous improvement are much more important than other management programs as drivers of productivity improvement. This also means that Dimension 1 on Figure 3 can be interpreted as a technology-improvement axis. The Office industry clearly stands out in terms of technology and improvement, while the other industries are much more similar to each other in this respect. This finding is in line with the results of Girma and Görg (2006) . They decomposed the productivity advantage of foreign multinationals into two components, the technology and scale effect, and they investigated several industries. In case of the office machinery and data processing equipment sector (which is analogous to our office, accounting and computing machinery industry), they observed significant average productivity growth over time, where technical progress was responsible for the majority of this growth. These results support Hypothesis 3 and give additional support to previous studies made by Bartelsman et al. (2009 ), Wacker et al (2006 or Whybark (1997) . We have to add, though, that more rigorous statistical methods are needed to see whether these differences are significant between countries and industries, which, given the limitations of this paper, should be part of further research. If these differences happen to be significant, an interesting research topic could be also the investigation of the exact nature of the differences among countries and industries. 
Conclusions
Our research was based on the hypothesis that operations-level characteristics have a significant effect on labour productivity changes, which influence business success. Also, we assumed that these effects can differ by country and by industry. We found rather scarce literature both on the subject of relationship between productivity at various levels of the economy and on the differences that the environment of operations (industry-specific and country-specific ones) brings to productivity growth. We used the International Manufacturing Strategy Survey questionnaire data for the analysis.
The following main conclusions result from our analysis:
-There is a far higher correlation between management programs (programs that change the way or method of working) and productivity growth than between the latter and everyday working practices. This can be explained by the more dynamic influence of management programs. It also means that if companies have already applied the majority of modern working practices and achieved great results in the beginning, their productivity improvement necessarily slows down later if they do not make another radical and successful change.
-There is a high degree of correlation between labour productivity change and business performance change, measured by sales, market share, ROS, ROI or by a composite index of the four. It means that productivity usually can be a relevant source of business success.
-It is very general, and we believe the important conclusion that country differences in production practices are larger than industry differences. This calls attention to the limits of globalisation of production and the importance of differences in culture, habits and social circumstances.
The above results provide important lessons for both company executives and economic policy makers. It calls attention of the former to the importance of the continuous renewal of efficiency by radical improvement: if they do not improve their OM processes, they can hardly maintain their competitive advantage in the long run. On the other hand, this innovation pays off; it is an important factor of business success. On the other hand, our analysis shows to economists and economic policy makers that, despite the sometimes overestimated global effects, country-wise success can be achieved by applying measures that correspond to national cultures and other local circumstances.
Appendix 2: Use of working practices in low-and high-productivity groups 
